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Description [Oracame ■soopereHmji]: 

H3o6perenae otbdchtch k paioaTao-iDanainiOBBbiM pa6orau (PHP), a miesrao a cnooooau i 
rcpMmnmocTa rjaaanoroioro npocTpancTea- 

H3BeercH cnocoo DoccraHoancmw repMCTHqHocm 3aK0JiOHHoix> npocrpaHcroa nyreu coowaHHH 
^brro^Hono Aaarrca™ aayrpa o6ca«Hofl aaaoaau no OTHomcsHK> * oaKonaenouy npcerpa^y 
(Bararraaae xqaaocriv ana BopMBaaae* 3ap^a). npoiKxcnar HaA/Baaae o6ca£Hoft kohohhw h 
nme^ainni 3asopa Meayjy kojiohhoA h ueueHTawu xauaeM [1J. 

HeflocnrraH aaanara saaro^iaarrca e tou, to, ao-nepabix, coGwaBae as**!*™™ A^enaa mrre* 
HarwrraHHH aowcocra BWBbraacr paopymcHne kojiohhu ae ixuu^o b mrrcpBane. D Koropow b kojihicbom 
npK^aacrBc auccra qpucffr, ho h b mrrcpaanax. rne n^orra atrr. ~ix> onacao aim i^jioctbociii 
oeca^ogMOjiOHHM. Bo-aropbix. BopbiBaHHc sapf^a nponecc uaaoaoarpoTinpyeuuH, <m uoxer npaaecm a 
HapymeaiDD kojiohhw a i^cmchthoto saura. 

IWOTCe QBJCKHU K K3o6pCTCHH10 HO T«HB<*CKOa CymBOCTH HBflBCTCB CnOCOO yCTpaHCHHH 3aKOnaBHhIX 

neperoaoB nyrai yBcna^nnaa naaMeTpa Koaaaabc 3a npcflcnu ynpyrwx Act^op^roinal b BHTcpBanc roojihzihb 
PJ. VBCJoraeHac AaaMerpa aartoHHb* i^oroeoflRT nyxew i^Apaamreecaoro BosneacTBBH aa kqtigbhv aa 
yaacrxe asojiax^aa. - 

H^ocraxoa B3«cTwano cnocooa 3a*raoaacTc* b faaunt* Tprooeaotcarni P a6or 3a caer ifttfeonaMocnt 
npBMtHCHBH aapacTHoro oeopy^OBaHBa, aoropoe. aa* npaaaao, ae (mnwacrca bmcokoh HaAcmaocrao. 

3aflaaa 3aaniotiaeTca b noBboneaaa ^eaTHBaocrn pcMOBT^aooaanBOBawx pa6ox a b caraeeaa 
Tpyaraarpar. 1 

nocTaanraaaa 3a A at l a Aocraraerca tom, tto b caoco6c BoccraaoBaeHBH rcpMrmroocTB 3aaoaoHBoro 
npocrpaBcraa nyrcu yBc^nroaaa naaurrpa sonoHHbi o aarcpBanc aaojianaa naauerp kcjiohhw 
J^mraBaioT 3a «tr yBeraraBawnjeflca b ofrbeue npa TBcpflcHaa acBspwwaToa paapymaiomefi cm«m 
tfiKC) PL aoTopym> saaanaaajor b aoaoBHy a co^aior uocr b aarepBane B30JI*ubb. npa rm>u b Ka^tccrsc 
HPC Hcnojitoyicrr cmcci> M3BocTK0Byio jvw ropHboc a 6ypoBbtx pa6oT (CMTB). 

I^^ B f n ^ aBBm Pa60T 110 ^P^^HHIO Hei^CpMCTHMBOCTH UCMCaTHOrO KOTW HC 

npeBfcmragr 5 ° % - 31,0 WbacHaerca Tew, trro npaueaaeMbie aacjiauaoaawe uaTepnanw (b ocbobbom 
upucH-TBbd* paerBop h pacToopw cwon) otfwaaajcyr o6maM h^octotkom - ycaAoxraocrhw. 

B npcqecoc sxcnayaraoaH csBawabi i^crswaocrb 3a*onoHBono npoerpancxBa caHxaerca 3ro 
inxjacxanar nqn Bocwftmaey aarpysoK aa ooouniyB aonoHay n oacearobia aaMcab. Hanpaucp 
ycTUKroieso, vro npa caascHaa AaBncaaa b cmaamac nponaocm, daflnesm qciramoro aaLan c 
winoaao* ywea^maerca. Boc Baa» m^opanaa raamc npaaqnar a yxynmmiao cocroaaaa D^oeraoro 
aontna. Bxoae bdcmh, saucntHO, To) acnocpe^cracHHo b aarcpBanax ncp^opanaa cncrnicaac /kobtokt/ 
n«i«aTBOP0 KBMHH c KonoHBOK yaynmacTCH. nocnwtaa ♦aRT ooWaaiox yBttawcaacM canu npmaa™ 
KOJioBHbi a Dreary b pcsyjnyrare ee A ^opwanaM. Xlocjit onpeoooaaa oocanaoa aonoaaw raaxe khk 
npaBaao. aa6jao A acTca HapymcHHC cc aoaraaTa c n^arou. npa <nx>M aaafJonbiaax aapymcaaa aoa^aaxa 
otmiwwm b aarcpBanax nnacroB c bhcokob ii^aaaacMocriJO a aaBcpaaw. B anacrax c ronBOTcaaoa 
B^^HapymcaaH aoaraara nocac oopcccoBKH ec^ or^aK^a a ooac boaohc^thhoto aoaraaTa 

o6canaoft aoaoaaoa a u?>«*rvm*M aauat^. 4K*a^ flapca-Bcacoaxa MoaBO Hanaca«, cac^on^ o6p^Si 
^ Z 2 / • r«e - D-BByrpcHHMfi naauerp qeueaTaoro Komjra, 14; 

Q = <D -d > / ; <l> 

r JL, 087 •lo" *H 

naa^rrp occa^aon aoaoaabi. u; p-n^nnafl flaaiiCHiia, na; x -Koa^^inCTr ranpaBTXHwrcaax 
conpojiiancHaft; H-aaaaa M Kapo3a3opa, u; Q-pacxofl bohw, w^/cyr B«acw oCoanaaeaaa D-d* 5 : P/H « 
grad P, r^t 5 - 3*3op Meawy kotiobboh a ncuarrHWM aauaeM, M ;gradP -rpaaHetrr AaajicHKH. na/ M . 

Tor^a ^opuyna /!/ 6yaeT auerb aaii: rr 

Q = 40<d+6> / # <t> 

Ko^anaorra PKApaanHMccKax conporaBacaaa aeo6xoflHKio BBniacmrrb aparcpaa Pcaaojuflca 

K9 _ 12 PRC v - KHHCMaTHUCCKafl BHSKOCTb BO^bi / npa 70°C. V - 0.5» 10 ° V 2 /^. 
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npn Typ6yjicaTH0u pcaoiMe Ko^nqacHT oonpoTBEVXCBHH onpcACJiHJDT 



no 



* opMync; a «A ' 3aflaflmjc« ioscjiobmmh 3Ha*ieHHHMH: v - 0,5* lOV/c; d - 0,168 u: s ■ 0,1 uw 

- 10- 4 w; grad P • 4* 10 6 na/w. 

CacreMa ypamcBHA /2-4/ pcmama wctoj^om noAOopa. 

Tanw o6pa30M. uepea 3a3op 0,1 u npn rpaflHarrc AaancHHH 4 Mria/u k HHxcpeany nep$opainiH woarr 
nocrynaTfe okojio 22 u 3 do^u b cymn. 

nofibnneaMc AaancuKH a oocaflHofi kojiohhc npHBo«HT k yecniiticasno ee ARawrrpa. PacucTW noxaabtBaxrr Ha 
ckojiueo nyrao nosucHTb RaBnamc b ao/maae, aroobt ee BBeazmA paAByc yuenHmuica Ha 0,1 uu nnn 
QcpexpbiTHH MMKpO3a30pa. " * 

GopMyna «na PWwnhebtt nqxaccmcHHH HapyxHofl cremat TpytSu do 3anaHe JIhmc auccrr /&/ 
p r *-p r* • .» M -K09^Hnj«aT nyaccaaa. M - 0.25; E -Mo«ym> 

6 « - • t it 2 • » 

ynpyrocTH a na cra na. E - 2.1.K> a Mna; P, -fsyrpeHHcc ^aviemB, Mna; P 2 
Mna; F[ -BHyrpeHHHB paAayc TpyfJu. *q r 2 -Baenmafl paA*yc Tpytiw. u. r 3 «d/i\ 



nycrt, ? l « P^P^ Mna PrPj-P^. 

rR e P.^ ■ roofcmwHoe A^BneHHe s kojiohhc no cpasHeaaio c Hapy aoHbiM AaaneHHeu. 
TorAa 4>opwy7ia /5/ 6yACT BwrnfmcTb z 

O = — ; 



orcjoAa 



-P_ C7> 



c a -n,< r V) npa 5 « 10 V P 3 - 20 KOIa; r, - 0.075 it: r 2 - 0.084 w. 



1 Z JL 



•0,07S**0,0»4 

•20 



= 33.7 Mna. 



2*0,075* 



P aCTCTbi noKaswBaxyr. uto ecraa mckay o6canHofl kojiohhor h ncMoaTHbiM Kojibpow cymeOTByer aasop 
BejnwHHOM 0,1 mm. to AocraxonHo b kojiohhc co3 A axb Anemic 33.7 Mna h 3a3op 6yAcr nepespbrr 3a cwr 
yBeraraemH «emHero ppauerrp* kojiohhw. Taxoe flaaneime h Aa*e oanwnee moxbo coo«aTb nyreM 
pasMemtHHH b kojiohhc Mocrra ro HCBSpMBnaToa paspymaiomefi cmcch /HPC/ m b ^lacmocxH cuocb. 
it ajih ropHMX m CopoBbix pafioT /CMTB/ [6j. 



HPC ppH MeHsapT, nro aajM o6pa30M npn paspymeami npowbix xpymtHx MarepsanoB (cxanuHbie noppAbi), 
oeroHHMx h atejiesoCeroHHbix K^enHfl, Kauessux KJiaAos, ajih a<X5«to npnpoAHoro kombh. 

HPC tiame Boero npeflCTaanmor co6oft nopomKoo6pa3HfaEe H er op roHC a Hcgapbrnoonacme uarepHanbi. 
AaKxma c boaoh xqejioroy» peasiQDo (pH-12). npn oimrwramm noponma HPC c doaoh oCpasycra 
cycoeH3HH (pa6oHaH cMeob), Koxopaa, oynyni samnratH b mnyp, cAenaHHbdl b oo^exTe. nonjiejKaiQCM 
paspynwamD, c TeneHaew BpeMCHH cxBaruBBercfi, Tocp^eer, eygrnqpeagBHO yBenBtzKBancb a oGbewe. 
YBejiHTOme o6bCMa - cjicactbhc rinnwiTanHH KOMnoHeHxoo, bxdhho]hx b oocraB HPC. npHBOABT k 
pa3BHTOH> b mnype rHApaxanHOHHoro ^aaneam (6once 40 Mna). noA AcacraKM mApaTanHOHHoro 
AaBJKHHH b Tene o6«KTa pa3BBBa»TCH HanpraeHHW. npw>n/Dnae k ero paopymesHjo |7|. 

npeAJiaracwwH cnoco6 hoojihuhh 3aKanoHBoi>o iipoerpaHCTBa ocyn^cTsnHioT cjieAywrnaM oopasoM. 

B cKBajKHHy cnycKaiorr KOJioHHy HKT c Tarau paOTeroM. vro<S w hkxhhr kohca HaxqnHJiCH aa 10-20 m aaxe 
HHTepBana ncp^opauHH npoAyKTHBHoro nnacra. Bo36yxAaiOT napKynHnaio a npoMMBaioT citBaaaHy boaoh. 
oxnajKACHHoa ao 0-10°C. 
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3aTBop«joT HPC Ha Bopc c Tcwneparypofl 0-10°C. 

np* Q^pfarroM aarpytSaoM npocrpaHeroc b HKT saKataraanr cyasessmo HPC b oftbeue, Heo6xoAHuo M iui« 
3ananHCHHH oGca^Hoa kojiohhu b XHTepeane 10-20 u, w 

npo^aanHBajoT cycncssroo HPC jjo BbipaasmaHHH cc ypoBHtft b HKT b sarpyfoioM npocTpaacTBc. 

ST BMaW HKT W ° r7iyWl P™ S amR hhxhhx nq^opai^HHbac OTBcpcmft e np H 
HBQPXDffHMocTH npoMbjeajcrr cirBaanmy, B Mw w BftH roobrrotgnja ofrbew HPC. 

nwrnuaitrr HKT Bbone mmpBana mp^paum. rcpurriDHpyitrr 3aTpyW npocrpaHCTBO Ha BpeuH 

BC06XC«mfi)C flJM pacmHpCHHH H OTBCp^CHHH HPC. 

OcsaHBaxxr cKBaauxay. 

^|>a^ M y^^p C TO0MIlpc W ^^ ^ nepespbrrHc KananoB ^ noeryrnieHH* boitw k 

HHTcpoany nep^opanHH npoHaawrr hcmwct i^pasnviBCKaro bog^cAotbhh H a kohothv, a 3a ct*rr 
™" " <*«W** iconoHBc Mocra H3 pac uiia p H iiiiyt tics, wa^pwjia. a™, bo.™™. anoiaer 
"wCxwiTOTb ycTflBDBm oascpa; Do-BTopux, yueeunaer BpCMCBHbic aaTpatw Ba npoBWune PHP. 
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Claims (Oopuyjia H3o6percHMj: 

1. Cnoco6 DoocraHoaneaKH rqiucniHKocni aanojioHHOPO npocrpaHcrea nyreu yocmpumm jjnawcrpa 
KQno ™" B HHTepsane icxmrnxfrn. OTjuraaionsiflcH tcm, uto ^HawcTp kojiohhm yecaimBaioT 3a cwr 
yB&iUHMuaron^cflcH b o6oflue npH ToepneHHH HeaapbowaToft paspymaioTnjtf cucch (HPC). kotodvio 
saKavraaaiOT b KOjioimy. h ctr^axyr uoct b HHrcpsajic vaojuujjm. 

2. Cnoco6 no n. 1. or/nwaioinHAcH tcu. *m> b aawecTBC HPC aaaanhaym cuecb ksbqctkobyio nnn rooHbuc a 
6ypoBMX pa60T (CHTB). 
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Drawlng(s) [qeprau|: 



Ta 6 ji h q a 



XapaKTepMCTMKa HPC 



XapaKrepMCTMKa 



1 BoflocMeceBoe oTHoiueHMe cycneHSMM 

2. Pacxofl nopoima, tohh Ha 1 m oSbeiua 

3. PacreKaeMOCTb no KOHycy A3HHH, cm 

4. rinoTHocrb cycneH3MH, r/CM 3 

5. 3arycrreBaeM0CTb, npw TCMneparype 20-25 rpaflycoa C mhh 

6. CqeruieHwe xaMHR c TpySoft, MRa 

7. ConpoTMBJieHMe KaMHfl <t>M/ibTpaMM» boaw. Mna 6onee 

8. flaBjiewne npw pacmnpeHHii, Mfla 



gHangHMe 



0,3-0,5 
1.8 
20,0-25,0 
1.8 
120.0 
5.0 
60,0 
fl045.Q 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1 ]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening where the 
mixture is injected into the string so as to create a bridge in the insulation interval Here 
a limestone mixture for mining and drilling operations is used as non-explosive breaking 
mixture. & 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency— they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced the 
strength of adherence of the concrete block to the string is reduced. All type's of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable layers 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring nr d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge 
cub. m/day. Let us introduce the symbols D-d= 5; P/H = grad P, where 8 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
ot the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v'= 0 5 
• 10 v /c). ' 

In turbulent mode, the factor is determined based on the following formula: [see original 
tor formula]. Let us assume the following numeric values: v = 0.5 • 10* 6 m 2 /c- d = 0 168 
m;5 = 0.1 mm = 1 0" 4 m; grad P = 4 • lO^Pa/m. ' 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m 
approximately 22 cub. m of water per day can permeate towards the perforation interval. ' 

The increase in the pressure in the casing string leads to an increase in its diameter The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the purpose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lame's 
problem (5) looks as follows: [see original for formula] where u is Poinsot's factor; 
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u - 0.25; E is the elasticity module of the steel, E = 2. 1 . 1 0 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; r, is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P excess or P, - P 2 = P excess , 

Where P exccss is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for formula]. From where we obtain: 
[see original for formula] (6) 

At § = 10 -4 m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of limestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the followine 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10 - 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 -20 m. 



The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 



The drill hole is utilized. 



The advantage of the proposed method is in the fact that the coverage of the channels for 
the permeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 



1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. ~ 



2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 
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Drawings: 

Table 



Properties of the Non-Explosive Breaking Mixture 



[ Property 


Value 


1 . Water-mixture ratio in the suspension 


03-0.5 


2. Powder expenditure, ton per 1 m of volume 


1.8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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